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(54) WHITE SPOT PREVENTIVE STEEL, AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a steel capable of preventing the occurrence of white 
spots while obviating the necessity of particular treatment requiring large amounts of energy 
and much time, and its manufacturing method. 

SOLUTION: This white spot preventive steel has a composition consisting of, by weight, 0.01- 
0.70% C, 0.1-1.0% Si, 0.1-1.0% Mn, 0.1-8.0% of one or >2 elements among Cr, Ni, Mo, V, 
and W, 0.01-0.10% Al, 0.01-0.10% of Ti or Zr, and the balance Fe with inevitable impurities. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Flake generating prevention steel characterized by the remainder consisting of Fe and an 
unescapable impurity Ti or ZnO.Ol - 0.10wt% aluminum:0.01 - 0.10wt% 0.1 - 8.0wt% Mn:0.1 - 1.0wt% 
Si:0.1 - 1.0wt%C:0.01 -0.70wt%by one sort of Cr, nickel, Mo, V, and W, or two sorts or more. 
[Claim 2] Flake generating prevention steel characterized by N:150 ppm or less, O:50 ppm or less, and 
the remainder consisting of Fe and an unescapable impurity Ti or ZnO.Ol - 0.10wt% aluminum:0.01 - 
0.10wt% 0.1 - 8.0wt% Mn:0.1 - 1.0wt% Si:0.1 - 1.0wt% C:0.01 - 0.70wt% by one sort of Cr, nickel, 
Mo, V, and W, or two sorts or more. 

[Claim 3] C:0.01 - 0.70wt% and Si:0.1 - 1.0wt% and Mn:0.1 - 1.0wt%, By one sort of Cr, nickel, Mo, V, 
and W, or two sorts or more, 0.1 - 8.0wt%, aluminum: Flake generating prevention steel characterized 
by N:150 ppm or less, O:50 ppm or less, H:5 ppm or less, and the remainder consisting of Fe and an 
unescapable impurity Ti or ZnO.Ol - 0.10wt% 0.01 - 0.10wt%. 

[Claim 4] C:0.01 - 0.70wt% and Si:0.1 - 1.0wt% and Mn:0.1 - 1.0wt%, By one sort of Cr, nickel, Mo, V, 
and W, or two sorts or more, 0.1 - 8.0wt%, Ingot the ingredient with which the remainder consists of Fe 
and an unescapable impurity, and hydrogen is made to reduce to 5 ppm level by refinement-furnace 
outside equipment or degassing apparatus, aluminum (0.01 - 0.10wt%) — adding ~ deN — de, after 
carrying out O The manufacture approach of the flake generating prevention steel characterized by 
catching hydrogen before adding Ti or Zr (0.01 - 0.10wt%) and deviating and gasifying to the cooling 
process after hot working as hydride of said Ti or Zr. 



[Translation done.] 
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[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to flake generating prevention steel and its manufacture 

approach. 

[0002] 

Pescription of the Prior Art] In steel for machine structural use or low-carbon steel, after at least about 
2 ppm of hydrogen contents in a molten metal are processed into an intermediate product or a final 
product by hot forging or rolling, it is easy to generate a flake (hydrogen crack). Moreover, even if it can 
prevent flake generating with an intermediate product, it may generate again with re-forging etc. 
[0003] Like JP,57-25605,B even today when hydrogen diffusion removal processing which reaches in 
1000 hours in ancient times as the preventive measure is carried out even today (the 5th edition of heat 
treatment of the volume for steel founders societies of America, and steel P662), and the degasifying 
technique progressed Preheating of an additive for refinement like calcium carbide used for refinement 
is carried out. Like what the moisture carried in from an additive is decreased and prevents the 
increment in the molten metal hydrogen at the time of refinement, and JP,64-10564,B and JP,59- 
37724,B Reinforcement is raised by regulating the cooling rate after hot working, or hydrogen crack 
sensitivity has prevented generating of a flake by obtaining a small organization. 
[0004] 

[Problem(s) to be Solved by the Invention] This invention aims to let a hydrogen content offer the steel 
which can prevent generating of a flake, and its manufacture approach, without requiring special 
treatment, such as the special treatment which requires energy and time amount with great about 5 ppm, 
i.e., extension of degasifying time amount, extension of steel-ingot heating time, and hardening 
annealing with a product. 
[0005] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, the summary of the 
invention in this application C:0.01 - 0.70wt% and Si:0.1 - 1.0wt% and Mn:0.1 - 1.0wt%, By one sort of 
Cr, nickel, Mo, V, and W, or two sorts or more, 0.1 - 8.0wt%, aluminum: 0.01 - 0.10wt%, Ti, or Zr:0.01 
- 0.10wt%, Flake generating prevention steel and C:0.01 - 0.70wt% characterized by the remainder 
consisting of Fe and an unescapable impurity, By one sort of Cr, nickel, Mo, V, and W, or two sorts or 
more, Mn:0.1 - 1.0wt% Si:0.1 - 1.0wt% 0.1 - 8.0wt%, Ingot the ingredient with which the remainder 
consists of Fe and an unescapable impurity, and hydrogen is made to reduce to 5 ppm level by 
refinement-furnace outside equipment or degassing apparatus, aluminum (0.01 - 0.10wt%) » adding - 
deN - de, after carrying out O Ti or Zr (0.01 - 0.10wt%) is added, and it is in the manufacture approach 
of the flake generating prevention steel characterized by catching hydrogen before deviating and 
gasifying to the cooling process after hot working as hydride of said Ti or Zr. 
[0006] 

[Embodiment of the Invention] In the 1st invention about the flake generating prevention steel 
concerning this invention C:0.01 - 0.70wt% and Si:0.1 - 1.0wt% and Mn:0.1 - 1.0wt%, Although the 
remainder consists of Fe and an unescapable impurity Ti or Zr:0.01 - 0.10wt% aluminum:0.01 - 
0. 10wt% 0. 1 - 8.0wt% by one sort of Cr, nickel, Mo, V, and W, or two sorts or more The reason which 
limited the component presentation as mentioned above is as follows. 

[0007] About C, Si, Mn, Cr, nickel, Mo, V, and W It is a component surely required in order to acquire 
many properties demanded when using it as machine structural carbon steel and alloy steel, such as SC, 
SCM, SNCM, etc. which are specified to JIS. In this invention, these presentations were made into 0.1 - 
8.0wt% Mn:0.1 - 1.0wt% Si:0.1 - 1.0wt% C:0.01 - 0.70wt% by one sort of Cr, nickel, Mo, V, and W, or 
two sorts or more. 

[0008] Ti or Zr may be 0.01 - 0.10wt%. Ti or Zr is connected with hydrogen, hydrogen is caught by 
forming compounds, such as a hydride, and generating of a flake is prevented. Since effectiveness was 
not acquired when fewer than 0.01%, but harmful inclusion was formed when many [ too ], and 
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toughness was fallen, the upper limit was made into 0.10%. 

[0009] aluminum is taken as 0.01 - 0.10wt% of within the limits. The minimum was made, and since too 
much aluminum checked hot-working nature when the effectiveness was not acquired when too few, but 
there was conversely although it functioned as deoxidation and denitrificator and Ti and Zr had the 
effectiveness of preventing forming an oxide and a nitride and being consumed, it made the upper limit 
0.10wt(s)%0.01wt(s)%. 

[0010] Moreover, in the 2nd invention, they could be N:150 ppm or less and O:50 ppm or less. This N 
and O may be contained as an impurity, and even if they are such a case, they enable it to attain the 
purpose of this invention. That is, since N and O consume Ti and Zr which are connected with Ti or Zr, 
form a nitride and an oxide, and form a hydride etc., little direction is desirable. So, by the 2nd 
invention, it considered as 150 ppm or less of nitrogen, and 50 ppm or less of oxygen by relation with 
said content of Ti or Zr. 

[001 1] Furthermore, the content of H is set to 5 ppm or less in the 3rd invention. By refinement-furnace 
outside equipment or degassing apparatus usual in a hydrogen content, a dehydrogenation is easily 
possible for that reason, and if about 5 ppm is the thing of this range, it can attain the purpose of this 
invention to them. Therefore, the hydrogen content was set to 5 ppm or less in the 3rd invention. 
[0012] 

[Example] The ingredient (carbon steel SC, steel for machine structural use SCM, ingredient of a SNCM 
system) which has the chemical entity shown in Table 1 was ingoted with 40ton electric furnace, after 
carrying out vacuum degassing by the degasifying tub, it cast to the ingot mold, and the steel ingot of 
lOton - 15 ton was manufactured. It ****(ed) to the heating furnace for forging after coagulation, the 
phi300-500mm steel forging was manufactured with hot forging after 8 - 12-hour soak at 1200-1230 
degrees C, it cooled radiationally after forging, and the existence of a flake nature defect was 
investigated by the ultrasonic examination, without carrying out special heat treatment. 
[0013] 
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[0014] In a Ti or Zr additive-free case, it is not based on a component system, oxygen, and nitrogen 
level, but it is high, and is high. [ of a defective incidence rate when especially a hydrogen content is set 
to 3 ppm or more ] [ of the defect incidence rate by the flake nature defect ] On the other hand, when Ti 
and Zr are added, it is not based on hydrogen level, but the incidence rate of a flake nature defect is 
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stopped by 0, and the effectiveness of Ti or Zr addition is checked. 
[0015] 

[Effect of the Invention] As explained above, according to this invention, there is many effectiveness 
against which a hydrogen content takes special measures, such as extension of degasifying time amount 
and steel-ingot heating time and hardening annealing with a product, to about 5 ppm that generating of a 
flake can be prevented without exceeding and consumption of great energy and compaction of the 
processing time can be aimed at. 



[Translation done.] 
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